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isolation is easily achieved in all patients under direct vision and is
not time consuming after a short learning curve.
In conclusion, this is the first series of completely thoracoscopic
bilateral pulmonary vein isolations and left atrial appendage exclu-
sions for the treatment of atrial fibrillation, resulting in an excellent
short-term outcome. This minimally invasive approachmay contrib-
ute to a short-stay concept in the near future.
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TABLE 1. Preoperative and postoperative patient characteristics
Preoperative characteristics Postoperative characteristics
Patient
Catheter
ablation
in history
Age
(y)
Duration
of AF (mo)
Atrial
size (mm)
Discharge
(d) Holter Warfarin
Antiarrhythmic
drugs
Holter
follow-up (d) Complication
1 Yes 61 72 50 5 SR No No 328 No
2 No 65 60 43 7 AF Yes Yes 313 No
3 Yes 56 228 55 8 SR No No 267 Paralysis of
hemidiaphram
4 Yes 39 156 NA 4 SR Yes Yes 312 No
5 No 57 192 64 8 AF Yes Yes 301 No
6 No 62 36 NA 9 SR No No 255 Paralysis of
hemidiaphram
7 No 59 36 NA 7 SR No No 246 No
8 Yes 63 144 48 7 SR No No 284 No
9 No 44 12 69 4 SR No No 244 No
Mean 44% 60 6 9 72 6 72 50 6 12 7 6 2 78% 33% 33% 284 6 32 22%
Warfarin and antiarrhythmic drug usage was noted for the day after Holter follow-up. NA, Not available; AF, atrial flutter; SR, sinus rhythm.
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38-year-old man had an abnormal shadow in the left up-
per lung field of a chest radiograph taken by his family
physician. A chest computed tomographic scan showed
a homogeneous tumor 10 cm in diameter with a string
of 4 beads along the fourth intercostal space, originating from the
posterior mediastinum and projecting from the spinal canal between
the fourth and fifth thoracic vertebrae (Th4 and Th5). Magnetic res-
onance imaging revealed a thoracic dumbbell-shaped tumor produc-
ing spinal cord compression in the extradural space (Figure 1).
Serum chemistry and blood counts were within normal limits and
the patient had no paralytic symptoms or cafe´-au-lait spots.
The operative findings were as follows. Under general anesthe-
sia, the patient was intubated with a double-lumen endotrachealgust 2008
Brief Communicationstube and was situated in the prone position. Initially, a vertical dorsal
neck skin incisionwasmade, exposing the Th3-5 spine. Laminectomy
of Th4 was performed to release the tumor from the spinal cord, fol-
lowed by an intervertebral foraminotomy using an air drill and micro-
surgery. The tumor was detected in the left extradural space and was
pressing the spinal cord to the right side. The tumor originated from
the Th4 posterior nerve roots and adhered to the surrounding tissue.
The left neuroforamen of Th4 was obviously enlarged and the extra-
dural tumor projected into the thoracic space. The spinal component
of the tumorwas cut from the posterior nerve roots ofTh4and resected.
Subsequently, the patient was moved to the right lateral position and
underwent thoracoscopic resection. In the left thoracic space, the tu-
mor was observed along the fourth intercostal space. The tumor struc-
ture appeared as a string of 4 nodules, each 1.5 to 2.0 cm in each size
(Figure 2,A). The tumor had not adhered to the surrounding tissue and
was detected alongwith the intercostal nerve. The thoracic component
of this tumor was resected by video-assisted thoracic surgery. All neu-
rogenic tumors were completely resected after division into two com-
ponents (Figure 2, B). Microscopic findings revealed the pathologic
features of the extradural tumor to be schwannoma. The patient
made an uneventful recovery after the operation.
Discussion
Mediastinal neurogenic tumors frequently appear in the posterior
mediastinum, which accounts for 10% to 34% of all mediastinal tu-
mors, and most adult cases are benign.1-4 In 9% to 10% of neuro-
genic tumors, the tumors have an intraspinal extension and are
called dumbbell-shaped tumors.1,2,4 Isoda and associates1 reported
magnetic resonance imaging findings of 19 cases with neurogenic
tumors, in which cystic lesions (77.8%) and a string-of-beads struc-
ture in the vertebral canal (44.4%) were present. However, there was
no report of a dumbbell-shaped tumor with a string-of-beads struc-
ture in the thoracic space; our case appears to be the first report of
such an occurrence.
Figure 1. Chest magnetic resonance image revealed an anterior
and posterior mediastinal tumor projecting from the spinal canal.
The tumor compressed the thoracic spinal cord. A left arrow
shows that the tumor has pressed the spine, and right three arrows
show the tumor of a string-of-beads structure.The Journal of ThoNeurogenic tumors of the thorax originate from the embryonic
neural crest cells, which normally constitute the spinal ganglia, para-
ganglionic, and parasympathetic systems3,4 and are most often situ-
ated in the paravertebral area in connection with the sympathetic
chain or intercostal nerves. Neurogenic tumors can also grow
from the connective tissue constituting nerve sheaths and are ob-
served in children and adults, with different patterns for each.4 In
this case, the tumor originated from the intercostal nerve and formed
a string-of-beads structure. The ‘‘beads’’ contained cells of the spin-
dle type and the ‘‘string’’ was formed only with connective tissue.
The cause of the formation of such a structure is uncertain.
We encountered a rare neurogenic dumbbell-shaped tumor that
formed a string-of-beads structure in the thoracic space.
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Figure 2. A, Operative finding. A 4-bead string of tumor nodules
appeared in the fourth intercostal space. B, Macroscopic finding.
Part of the extradural tumor length, about 10 cm in the thoracic
space, formed a string of 4 beads. *Connection to a portion of
the extradural tumor.racic and Cardiovascular Surgery c Volume 136, Number 2 523
